A diponectin is a collagen-like protein secreted predominantly by adipose tissue. In humans, plasma adiponectin concentrations are inversely related to measures of insulin resistance, with reduced adiponectin concentrations reported in obesity and patients with essential hypertension, dyslipidaemia, diabetes, and coronary artery disease (CAD). 1 Low serum adiponectin concentrations appear to be associated with an increased risk of myocardial infarction, 2 but it is not clear if this increased risk is related to increased coronary disease burden.
People of South Asian descent have increased susceptibility to glucose intolerance, dyslipidaemia, and CAD, the cause(s) of which are complex and multiple. 3 One small study suggested lower adiponectin concentrations in South Asians compared to body mass index (BMI) matched white people, 4 but ethnic differences in plasma adiponectin among patients with CAD have not been reported. We hypothesised that serum adiponectin is lower in CAD patients of South Asian descent compared to white counterparts, and secondly, that there was a relation between serum adiponectin and coronary disease severity by angiography. To test these hypotheses, we performed a cross sectional study of consecutive white and South Asian patients undergoing cardiac catheterisation.
METHODS
Consecutive patients attending outpatient diagnostic cardiac catheterisation for the investigation of CAD were recruited. The South Asian patients attending our unit are almost exclusively of Punjabi origin, and their ethnic group was confirmed by direct enquiry. Patients with angiographically normal coronary arteries, concurrent inflammatory or neoplastic disease, haemodynamically significant valvar heart disease, prior revascularisation, or recent (, 3 months) admission for coronary ischaemia were excluded. Data from these patients were compared with healthy controls.
All patients underwent conventional coronary angiography, with each angiogram reviewed independently by two experienced observers blinded to the clinical details for the patient; the inter-and intra-observer coefficient of variation was , 5%. The coronary atheroma score (CAS) and coronary stenosis score (CSS) were calculated for each patient, as previously established. 5 Left ventricular systolic function was qualitatively assessed as normal or abnormal by visual inspection and quantitative analysis of the ventriculogram (defined as a calculated ejection fraction , 40%).
Venous blood was centrifuged at 1000 g and 4˚C for 20 minutes. Serum was aliquoted and stored at 270˚C for batch analysis. Serum adiponectin was measured by ELISA using commercial kits and reagents (R&D Systems, Abingdon, UK). Intra-assay coefficients of variation were , 5% and interassay variance , 10%.
Analyses and power calculations were performed using Minitab 13 (Minitab Inc, State College, Pennsylvania, USA). A stepwise multiple regression analysis was performed to determine independent predictors of serum adiponectin.
Variables that were significantly different between patient groups or related on univariate analysis were included in the analysis.
RESULTS
We recruited 139 patients (90 white, 49 South Asians) with angiographically confirmed CAD and 31 comparable normal healthy white controls (table 1) . Systolic and diastolic blood pressures and total cholesterol were highest in the white controls, reflecting the use of lipid lowering therapy (statins) in the patient groups. There were no significant differences in CAS or CSS between patient groups.
Serum adiponectin was highest in the control group, intermediate in the white patients, and lowest among South Asian patients (Kruskal Wallis test, p , 0.001; Tukey's post hoc test for inter-group differences after log transformation, p , 0.05).
There There were no significant differences in serum adiponectin between males and females (p = 0.243), and patients with normal and abnormal left ventricular ejection fraction (LVEF) (p = 0.360) and with or without statin treatment (p = 0.380) (full data not shown).
On univariate analysis, serum adiponectin correlated positively with age in both patient groups (Spearman r = 0.225, p = 0.033, and r = 0.525, p , 0.001 in white and South Asian respectively), but correlated positively with high density lipoprotein (HDL) cholesterol (r = 0.379, p , 0.001) and inversely with serum triglycerides (r = 20.353, p = 0.011) in the white patients. Serum adiponectin did not correlate with CAS or CSS in either patient groups or the whole patient cohort (CAS: r = 20.054, p = 0.541; CSS: r = 0.018, p = 0.837). For a multivariate analysis, we included variables that were significantly different between white and South Asians and variables which correlated with serum adiponectin on univariate analysis (that is, age, systolic and diastolic blood pressures, ethnicity, diabetes, statin use, serum triglycerides, and HDL cholesterol). Ethnic group (p = 0.044) and HDL cholesterol (p = 0.015) were independent predictors of serum adiponectin in patients with CAD.
DISCUSSION
South Asians living in Britain suffer from an increased risk of coronary events and mortality compared to age matched white patients. Insulin resistance and associated metabolic abnormalities may be contributory factors. Serum adiponectin concentrations correlate well with measures of insulin resistance and accumulating data suggest that adiponectin may have anti-atherogenic properties. 1 Hence, low adiponectin concentrations may be a link between increased prevalence of insulin resistance and coronary events among South Asians. One small study suggested lower serum adiponectin in South Asians compared to white people, 4 and our larger study extends this finding to a population with angiographically proven CAD, suggesting that adiponectin may contribute to disease development in these patients, independently of age, diabetes, and dyslipidaemia.
In this study, there was no significant relation between serum adiponectin and angiographic CAS or CSS, 5 in either ethnic group or the whole patient group. This is unlikely to be because of small sample size as our patient numbers provided us with the power to detect even a modest relation between serum adiponectin and CAS. Hence, our data suggest that the link between adiponectin and coronary events may not be mediated by angiographically quantified coronary disease severity. It is recognised that the majority of culprit lesions arise from haemodynamically insignificant coronary stenoses. 6 Hence, the relation between adiponectin and perhaps the more qualitative changes of the atherosclerotic plaques (that is, the presence of CAD, and myocardial infarction) and the association with pathophysiological processes such as thrombogenesis and endothelial dysfunction should be studied.
In conclusion, serum adiponectin is lower in South Asian patients with CAD compared to their white counterparts, but was not significantly related to angiographic coronary disease. The lower adiponectin concentrations may contribute to the development of CAD, especially in the South Asian population. 
